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PROCESS AND SYNTHESIZER FOR MOLECULAR ENGINEERING AND 

SYNTHESIS OF MATERIALS. 

Technical field 

This invention idates to molecular en^eering of the mateiials enabling conttol of syndesis, 
catatysis, combustion, emissions JEcom combustion and heat engine cycle performance. This 
invention is also directed to a novel process and construction of a syntiiesizer for molecular 
en^eeidng of the fluids and chemicals to conttol catalysis, combustion, emissions ftom 
combustion and titie performance of any heat engine cycle or dtiemical process. 

Background and pdor art 

The physical property, chemical property, charge transfer and the state of an elentient or a 
compound, molecular structure, bond orientation% bond strengfli prior to a chemical reaction 
determines die chemical kinetics, the end products, if s yieU in a chemical process and the efficiency 
of operaticMti of a heat eng^e cyde or a madiine for a ffsresx eneigy input By changing the 
properties, the state of an dement or a compound throu^ diajge transfiet, molecular engineering 
prior to a chemical reaction process commencement or during a process in a madiine, it is possible 
to conttol the chemical kinetics namely tiie rate constant, reaction time, reaction Jate, the end 
product^ itf's yield mass balance, heat transfer and also enhance the performance or effidency of a 
machine or heat engjne cyde using sudi dement or tiie compound for the energy exchange. 

Catalysis and syntiiesis are achieved at present by making use of chemicals or dements, v*ich do 
not direcdy partidpate in the reactions. The chemicals or the dements influence oxidation, 
reduction, accdeiation, deceleration, mass balance of the process at low temperatures and pressures 
initializing the process ftom unexdted conditions. Similarly, the process of combustion of fuels, 
heat transfer by liquids, gases or materials and most of the processes are initiated only from 
unexdted states of tiieir molecules. At present no sin^e process or a single device is known to 
benefit, control or influence catalysis, synthesis, combustion, heat transfer by fluids, heat en^e 
cydes performance, refirig^tion cyde operation, vdbicular emissionss, internal combustion engine 
performance, r4i^fniriil processes, diangp of physical properties and state of material , fiid or 
ma^rialg reformuktion or rearrangement of molecular stmcture;, synthesis for Laser beam 
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genetation, synthesis for hydrogen production, fiiel cefls efifidency enhanGement; electricity 
production, communication, benefits of heat pump ^th multi various appKcations and uses at 
economical cost Combustion emissions are mostly controlled by post treatment of the ^vasted 
exhaust ymAi an oxidation or reduction catalysts or combination of both. No single process or 
device is known to pre treat all the fueb for enabling dean combustion by exdting the molecules 
and by changing the kinetics of combiistion for reduced emissions ^thout using a chemical, noble 
metal ,catalyst or an additive. No process is knosvn herein catalysis i^ effected without the use of a 
chemical or an element as the catalyst No single process or a single device is known for doing aH the 
wojk namely to heat the reftigerant, fuels, fluid or materials during flow and also for chang^lg their 
physical properties for better control, changing kinetics of the process for improved effidency. No 
process or device is known to make use of the abundantiy and continuously generated carbon di 
oside, carbon monoxide, oxides of nitrogen gases from die automobile exhaust for the synthesis 
and making it suitable for the generation of laser beam which could be used for better navigation, 
collision prevention, pre treating the fiiels and laser beam ignition in the eng^ cylinders for 
precision flame travel and combustion control No process are device is known for use as a common 
catalytic inverter for all the liquid and gaseous faels and also for producing hydrogen rich fuds or 
hydrogen from maffn-ialQ that stx^res pr ccmtain l^dtogen and generate dectric current potential 
throu^ ioni^^ation and ion liberation 

The present invention is adcitessed to the aforesaid objective and has a technological answer to this 
goal with its novel process of molecular engineering of materials adiieved throu^ a synthesizer. 

Objects of the invention 

The {Mimary object of the present invention is to provide a process for molecular engineering ^^^ch 
diahge any one or all of the following tiamdy the physical property, diemical property, diarges 
carried by the electrons or atoms or molecules or state of the element or the compound prior to a 
rhpmir}>l reaction commencement for changing the diemical kinetics, the end products, it?s yidd, 
mass balatice and heat rdease in a chemical process or the eflSdency of operation of a heat engine 
cyde or a machine for a given energy input 

Anotiaer object of the present invention is to invent a contrivance, wiiich fedlitates the process of 
molecular enguneering to take place and results in any one or all of the following namdy the physical 
property change chemical property change, transfer of charge^ change in the state of an dement or 



2 

SUBSTITUTE SHEET (RULE 26) 



wo 03/076790 PCT/IN02/00165 

a confound ptioi: to a chemical reaction commencement for changing the chemical kinetics, the end 
products, it's yidd, mass balance and heat release in a chemical t>rocess or the efficiency of operation 
of a heat eng^e cycle or a machine for a gjven eneigy input 

Yet another object of the invention is to provide a device for carrying out the novel process of 
molecidar en^eeringof materials that acts as a fluid or fiiel reformulator efBectingany one or all of 
the following namely production of pieco second parddes or electrons or atoms or molecules of 
meta stable states capable of ttansfeodng eneigy from the electron gas of the dischaige plasma to 
the molecules to be activated through electron capture process or electron injection process or 
tbrou^ resonant capture process for energy catalysis in addition to conventional surface catalysis or 
materials \dlh rearranged molecular bond angles or molecular structure or materials of new 
formulation under excited conditions or material with altered viscosity or density or material with 
altered temperature or a combination of all above tiiat could be used to advantage. 

Further object of the present invention is to invent a contrivance, which facilitates the molecular 
engineeiing process to take place on the materials to change the kinetics of the combustion for 
reduced exhaust emission in automobiles, internal combustion engines and combustion equipments. 

Yet another object of tihie present invention is to invent a device which facilitates the molecular 
Rngnppritig process to take place for betterment of combustion resulting in reduced &d 
consun]ption and performance improvements of the vehide;, internal combustion engines and other 
combustion equipments. 

Another object of the of the present invention is to provide a device, wherein the device of the 
present works on leaded petrol, unleaded petrol, Diesel, all fkdds, gases and solids when suitable 
Trmfy^rial of construction for the material flow passage is chosen- 
Further object of the present invention is to provide a device to carry out the novel process of 
molecular en^eering v^en fitted to the exhaust line of the automobiles or internal combustion 
engbes or any exhaust gas lines in a combustion process excites the carbon di oxide, carbon 
monoxide and oxides of nitrogen molecules to make it suitable for synthesis and generation of laser 
(li^t amplification by stimulated emission radiation) beam, which could be used advanta^usly for 
several purposes. 
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Anolber object of the present invention is to provide a device to carry out the novel process of 
tnolecakc engineering of the yn^t^inh vAien fitted in the or liquid flow line of the refiageration 
natachines or any heat engine cycle or in any chemical process line e n hances the performance and 
efficiency of the system due to any one or aH of the following nanaely the changes in the 
of the material handled by it or by virtue of the device acting also as a heat pump adding eneigy 
input to the system- 
Yet another object of the present invention is to provide a device to cany out the novel process of 
molecular engbneering when fitted in the flow line of suitable material, excite the molecules and 
synthesis the material to yield hydrogen gas separated fcom the other constituents of the material or 
produce current carrying electrons for electrical output due to charge transfer, ionization and 
electrons movements fix>m the material enabling if s usage for the production of dean eneigy. 

Suntunary of the invention 

The present invention relates to molecular engineering of the materials enabling control of 
synthesis, catalysis, combustion, emissions 6x>xn combustion and heat engine cycle performance. 
The present invention is also directed to a novel process and construction of a synthesizer for 
molecular engineering of the fluids and chemicals to control catalysis, combustion, emissions firom 
combustion and the performance of any heat eng^e qrde or chemical process. 

Detailed description of the invention 

Accordin^y, the present invention provides a process for the molecular engineering of a material 
using any one or all or a combination of the following namety the electro magnetic waves^ 
microwaves, millimeter waves, ultrasonic waves, souhd waves, sur&ce waveai, plasma waves, 
longitudinal electrostatic wig^ei; space charge waves, electrostatic ion-cydotron waves in the 
presence of an axial magnetic field to propagate through a wave guide containing the mat e ria l and 
causing excitation of the electrons, acceleration of the electrons resulting in collisions or collision 
less space charge formation, plasma generation, plasma acceleration and plasma oscillations 
fedlitating energy transfer with the waves and die plasma to take place for changing any one or all or 
a combinations of the following namely translational, rotational, vibrational eneigy levels, decttonic 
motions of the molecules of the material resulting in die changes in the molecular energies, change 
in bond angjbs, bond alternations, bond orientations, rearrangement of molecular structure. 
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genefation of pieco second tadicals or pattides in meta stable states depending upon die ficequencjr, 
modes of propagation of die vvscves diroug^ die -wave guide ^dlitating any one ot all namdy 
resonant capture of electrons^ injection of dectton% hole transfer, enetgy catafysis, daxk catalysis 
and changes in any one or all or a combination of die properties namely the \dscosily, density, 
temperature, specific heat capadties, endia]^y, entropy; sur&ce tension, activation energy levd of die 
material xdiich influence the chemical kinetics in a process and enhances die performance and 
overall efSdency of any machine or heat eng^e cyde. 

The present invention also provides a device/contrivance to fedlitate the process of molecular 
engineering of a material as illustrated in die accompanied Figures 1-4, said device comprising: 
a strai^t pipe (1) carries material, liquid, gas or solid; 

tiae pipe (1) is endosed by anodier bigger diameter pipe (2) vdtii its ends dosed by bushes (6) acting 
as supports for to siq>port holding pipe (1) and also keeping bodi the pipej- (1) & (2) on the same 
axis as dieit centers; 

an insulated copper, aluminum or any conducting material ^th plurality of ^wire turns (3) for 
carrying current are vwDund over die pipe (2) and die pipe (2) is magnetized by applying an electric 
potential 

a co-axial system con^rising pipe (1) and pipe (2) is endosed by anodier pipe (4) ^widi its ends 
dosed by metal disk or plate having hole at die center stmSar to a >vasher wkda. insulated bushes (5) 
and (8) for holding die co-axial pipe (1) and p^e (2) system also atits center dnsuringdiat the center 
lines of all die diree pipes are in die same axis and die vvhole S3rstem acts as a magnetron and as a 
cold plasma generator cum plasma accderatoj; 

The hollow cavity- of pipe (2) vrftii semiconductor hsyet (7) may contain air or any gas or any 
didectric material or made vacuum fiQed widi vacuum and the space between pipe (2) and cavity of 
pipe (4) vridi semiconductor layer (7) is filled whh air at an atmospheric pressure or vddi any gas or 
^di any didectric insulation material or filled A^tiii vacuum; 

die ends of die insulated vuire turns are connected to an dectric potential to pass dectric current to 
magneti^se die pipe (2) and to resonate decttomagnetic vtmes inside die cavity of pipe (2) ^ere die 
modes of propagation and frequency is dependant upon the diameter, lengdi of die cavity pipe 
(2) for single cavity and dependent i:5>on the diameters and lengdis of pipe (2) and (1) for a co-axial 
cavi ty; 
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a casing (7) having a fluid flow passage (10) and serving as a means fot cooling the device from over 
heating as also for increasing the temperature of fluid flovdng throiig^ pipe (1) as shown in £gure 3; 
and bradsets (9) for eardi grounding 

The functional features of the device of the present invention is further e^Iained in the form of 
following embodiments: 

The presence of pipe (1) in the same axis of pipe (2) make a co-axial cavity resonator and the 
firequency of dectronoagnetic ispaves or microwaves or any other waves generated and propagated 
throu^ it depends upon the inner diameters of the pipe (1) and the inner diameter of pipe (2), the 
lengdis of both pipe (1) and pipe (2), 

Depending upon the material of pipe (1) and the dielectric property and material of bushes at the 
ends of pipe (2), the ekctdc potential of pipe (1) and the magnetic and electrical behavior of pipe 
(1) could be altered other than pipe (2) or kept as the same as pipe (2). Pipe (1) also acts as a wave- 
guide for electromagnetic waves with various modes and other waves or oscillations generated. 
When an electric potential is applied to the ends of the insulated wire turns and pipe (2) becomes 
magnetized, there is an axial field created by external coils and an aadmuthal field created by internal 
conductors with a current value resulting in plasma contained between the concentric cylinders and 
the loss along field lines is prevented by an electric potential created by annular ^ds at the ends of 
the cylinder biased to negative potential by grounding to earth through brackets (9) or kept at 
positive potential as the case may be and electromagnetic waves starts resonating inside the cavities 
of pipe (4), pipe (2) pipe (1) due to co-axial construction or at least in any one of them» the 
electrons originating fcom the conduction band of the semiconductor layers (7) of the co-axial pipes 
due to therrdal ionization, electromagnetic ionization of tibe semiconductor are exdted, pipe (2) 
becomes a positive pot^tial and pipe (1) too depending upon the end bush material and ifs 
dielectric prc^erty and electrons are radially confined by the positive potential of the pipe (2) and 
pipe (1) and orbit around it in low angplar momentum, non drcular orbits and the electrons would 
be adiabaticaAy compressed into the interaction region where the radial electric fidd would be large. 
This iacrease the electron density as well as the ratio of their perpendicular to parallel energy and 
electrons ^uld rapidly transit the interaction region where they -would resonantfy transfer their 
enexgy to the radiation fields. This result in microwave amplification by stimulated emission 
radiation and an electron beam is produced vAxosc distribution fiinction is optimized £or the power 
level requirements of the apparatus and the axis of the electron beam coincides with that of the 
xvave guide pipe (1). Pipe (1) carries the liquid, gas or chemical or solid or all and\dien the material 
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flows thtoii^ pipe (1), the magnetic fidds cause magiieto faydtodynamic conditions along Twith 
excitation of the electtons in the conduction band of the semiconductor layer (7) of the p^e (1) 
and a plasma pinch is formed at the centser line of flow initialization of ionization and the 
microwaves or other waves act ^th the plasma pinch creating dectton collisions and electron 
impact for further ionization T^dth neo classical transport e£6ect 

The properties of the material is altered under dynamic conditions or under steady state condition 
depending upon the material Althougji for a detailed working of the device, a simple configuration 
with drawing is hi^hli^ted, the device could also be made of a strai^t pipe of any cross section 
other tiian hollow drculat sections such as a hollow square section or hollow rectangular section or 
hollow dliptical section, hollow triangle section or hollow hexagon, pentagon or octagon sections or 
a combination of all hollow sections for varying tiie fidd characteristics and modes of propagation 
of dectromagtietic waves and other types of waves and tiie cut off ftequendes depending upon 
applications and end use. 

In certain applications, the heat generated by the device due to microwave radiation, heating of the 
coil used for magnetization, heat rdeased due to work done by dectric fidds to rotate polar 
molecules etc could also b e utilized by the Kqcdd or gas or diemdcal by covering die major length of 
tiae outer pipe (4) by a casing (7) having a fluid flow passage (10) and sudi arrangpnent serving as a 
means for cooling the device from over heating as also for increasing the terqperatam of fluid 
flowing tiirou^ p^e (1) as shown in figure 3. 

In certain appHcatioris, the wave gtdde is cor()led to a tee joint a 

botii the ends fedlitating injection of more than one material into the wave guide or for separation 
of any gaseous conq)onent formed during synthesis within the wave gd 

the synthedzer used in conjunction with vacuum to cause fragmentation of certain fluids, 
hydrocarbons or diemicals to smaller compounds or dements. 

It is abundandy dear from the foregoing description that the strai^t pipe (1) as material carrying 
media has multi various functioiis. It acts as a component of cavity resonator It ftirther acts as a 
wave-gdde. Further the said strai^t pipe (1) acts as an applicator for transmission of micro 

and other forms and types of waves. 
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Aiiother bigger diameter pipe (outer pipe) (2) and the enclosure pipe (4) acts as ca^ty resonator. The 
complete co-asdal system ^th pipe (1), pipe (2) and pipe (4) having the same common axis represent 
a co-asdal resonator for micro^(?aves and any other ^waves for propagation and resonance and also 
function as a magnetron, as a cold plasma generator cum plasma accelerator. 

The Pipe (1) as envisaged in the invention is either built into the device so. as to be part of the 
syndiesizer or a conventional pipe used in the conventional Bow line can be readily substituted in 
place of aforesaid built in pipe (1). The structural arrangements may be incorporated in the 
synthesizei; vAiich allows the possibilities of using the conventional flow lines for replacement of 
the pipe (1). 

Tho\agjb the embodiment of the invention as envisaged is described with respect to a material 
synthesizer, the invention with all its ramifications find acceptance in various areas of applications 
such as internal combustion engbaes, outer combustion equipments fluid flow lines, process flow 
lines of chemical equipments for heating the fluids or as an electronic catalytic cpnvertor for 
chemical synthesis or in fuel flow lines as an electronic catalytic convertor or as a fuel reformulator 
and as a heat pump in any heat conversion equipttients such as an internal combustion engine, 
combustion equipment, heat transfer equipments, refidgeration equipments and in the flow lines of 
exhaust gas of any combustion equq>ments or in the exhaust gas lines of internal combustion 
engines for fiirther emission reduction or syndiesis of burnt and un burnt chemicals or for 
excitation of the carbon di oxide, carbon monoxide and oxides of nitrogen molecules in the ediaust 
gases for synthesis and making the excited ediaust gas suitable for LASER beam generation or in 
the flow lines of suitable materials for synthesis and making the n^terial suitable for generation or 
separation of hydrogen £com it^s constituents or for obtaining dectdcal output from the current 
carrying electron motions . 

The device is installed before the engine carburetoj; fuel injection system for altering the properties 
of the hydrocarbon fuel for better combustion effidency, reduced fud consun^tion and lesser 
emissions dther as a separate device in the fluid flow lines or int^;rated as a component in the 
assembly of Equipments. 

This synthesizer is housed in an endosure wiiix an inlet and an outlet for Tnatetial flow through it 
and provided with two wires for energiTing it with an dectric potential for initiating the novd 
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process dudug the matedal flow l]3roi3g^ it. The device excites the molecules and the electcons of 
the materials contained within it to cause charge transfer necessary for the molecular engineering 
resulting in any one or all of the following namely change of the molecular structure, bond 
odentatiotis;, bond strengdi, physical property, chemical property. It has no moving parts and the 
device is fixed in the material flow line of ihe process or in the material flow line of a machine 
either at the input or at the output or in betn^een the flow lines to obtain maximum benefit 
The device is fitted to any petrol, diesel^ gas engines or systems using hydrocarbon fiiels very easily 
without any altetations of the engine in tninutes. 

The device makes use of some of the properties of matter such as ^TSlectro Negativity'', '^Influence 
of lone Pairs of Atoms'*, "Strains Sc Conformation" to change bonding an^es of molecules, affinity 
of oxygen atoms and ionization and separation of Macro Molecules under MHD Influence, 
Hydrogenation due to Catalysis, dia and Paramagnetic Anisotropy of Macro molecules, magnetic 
orientation of molecules for altering the molecular properties including activation energy level of 
the hydrocarbon fuel just before mixing with air for ignition in the engine. 

Petrol, Diesel, Kerosene, Lubricating Oil refined fixjm cmde oil belong to Alkanes ffioxxp of 
hydrocarbons with diJBferent boiling points can be used as foeL The physical and chemical properties 
of alkanes are a function first of the number of carbon atoms it contains and second of it's specific 
structure. Hie excitation of the fuel in the presence of a suitable catafyst cause Ring Strain and malse 
the alkanes loose a hydrogen atom The hydrog^ atoms cause faydrgenolysis of the minute su^hur 
giving out faydrc^^ sulphide vdiidh again under excited conditions dissociate itito hydrogen and 
su^hur. HiQ hydrogen is absorbed in the metal surface of the catalyst or released as a gas vjbUe the 
sulphur is adsorbed on the metal and semiconductor sur£ace layers of the wave g^ide and act as a 
catalyst accelerating the fuel reformulatioiL The H - H bond is weakened and a reactive hydrogen 
atom adds to the double bond or to Lone Pairs of atQtns. The trace of moisture and additives in 
the fuels cause Electro negativity which imder external field excitation make oxygen also bond with 
Lone Pairs of Atoms altering the molecular stracture of the fiael, ifs pineal and diemical 
properties including Activation Energy Level, volatility, fuel quality. A lean mixture is a definite 
answer for reduced pollution and &eL econon^. A lean mixture bums slowly and yields higher 
thermal efficiency due to ratio of specific heat approaching that of air and with less dissociation loss 
due to lower combustion temperature and lower losses to cooling water and ait However a lean 
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mixtate is vety cli£Bcult to ignite and etig^es opecating vsiiix lean mixture tequice hig^ compression 
ratio or hi^-octane fbeL The field exdtation cause rearrangement of molecular clusters and 
molecular bonding and fiie catatyst cause hettogeneous catalysed gas phase combustion \^ch is an 
elGBdent way of burning a lean mixture outside the flammabili^ litnits \vidioixt forming pollutants. 
Gas phase ignition of hydrocarbon increase flame velodly and reduce mininwm ignition enei^. 
The catatydc sur&ce temperature controls die reaction rate instead of the ambient ten^erature. 

Emission of carbon monoxide, nitrogen oxides and hydrocarbon are related to air fael ratio. In a 
vehide fitted with a catalytic convertor, the air fuel ratio is around 1,5:1 or less for less emission 
whereas with the invented device, the air fud ratio is above 16:1 to 22:1 depending upon engbe 
condition which results in fud economy and less emission. 

The ability of the engine to start with a lean inixture (with increased air input) reduced fud 
consumption and less emission, less engpie knocking (smoothness of engine working), less engine 
temperature are indicative of the physical and chemical property dianges of the fad due to 
molecular structure dxange made by the invented device 

It is evident that the device according to inventidn makes use of various sdentij^c prindples as 
amtso^rated in the body of the specification The precision of the device is an important criteria to 
augment the working results and to adiieve optimum operating results. The embodiment of the 
invention illustrated in the drawing is to explain the active prindples involved in the constraction 
and the operation of the device and the combined or otherwise syneigistic effect of various active 
principles and con:^>onents in the said device 

The invention is further explained in the form of following Examples. However, the following 
examples should not be construed as limiting the scope of the invention. 

APPUCAMON NO-l^UTOMOBBLE ENGINE EMISSION CONTROL: 

In the automobiles or with any internal combustion g^nginey^ die synthesizer is used as a pre eng^e 
on board fud reformulatoz; resulting in the following benefits 

1. Mileage increase by 15% to 25% depending yjpon engbtie conditions. 

2« Reduced emissions and Improved engine performance due to automatic decarbonising and 
removal of vamish deposits in engine. 
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3. Optimum petEotmsaace approximately 3000 kflometars after iDstaUadon doe to decatbotdsitig 
and elimination of most of the accmnulated engine varnish in used vehicles. 

4. Installation in minutes. 

5. No additives to fiiel or altering of engine. 

6. Saves petroleum fuel for the user and foreigp. exchange for the nation. 

7. Suitable for Two vrfieders, three vrfbedets Autos, Cars, Tempos^ Jeeps, Diesel engine, Diesel 
and petrol generators, LPG systems, Fishing Tra^ders, Agdcultural diesd putnp sets. Power 
ISIkrs and Tractors. 

APPUCATION N0.2-REPRIGERATI0N AND COOLING APPUCATION: 

In the Reftig^tion systems, the synthesizer is installed inline in the refidgetant flow to add 
additional heat energy for enhancing the refiigerant cyde performance fpr better cooling or for 
reducing the compressor energy dpmand for lowering the power consumption.In small er cooling 
systems and portable cooling units, the refrigerant compressor is replaced with the synthesizer 
installed in if s place and the synthesizet could carry out the job of heating the refrigerant instead of 
the compressor hy using microwave heat before expanding the gas and the cooling system will 
function with a non moving and non wearing synthesizer doixag the function of a compressor 
consuming less power 

APPUCATION NOJ-SYNTHESIS TO MAKE IT SUITABI-E FOR LASER BEAM 
GENERATION FROM AUTOMOBILE ;EXHAUST: 

Carbon di oxide, \rfbich is abundant in titie automoUle exhaust along with oxides of nitrogen and 
available continuously during engine working makes the syndiesizer most ideal for use x^th tibie 
automobile exhaust g?is for exdting the exhaust gas molecules for further emission reductions and 
also for ^rili^ting synthesis for generation of carbon di oxide laser beam which could be used for 
navigating the vehicle, collision control, using the laser beam for inducing igpition, fuel synthesis, 
accutate measurement of vehicles moving in fcont and back etc. 

Pbr application as a laser beam generator, the center pipe (1) is removed in Fig3 and the eng^e 
exhaust flows througjb passage fluid (10) and throu^ the end bush (6) center hole, the gas enters the 
cavity of pipe (2) wherein the carbon di oxide and nitrogpn oxide molecules are excited by the 
electromagnetic waves resulting in population inversion and emission of ligjbt. The inside of the 
bushes (6) will be coated with reflective coatings to &cilitate reflections of the beam within the 
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cavity. The bush at one end of pipe (2) will have a concave jteflective shape while the bush (6) at the 
opposite end will have convexging lens shape fot pointbg the reflected beam out of the syndiesizet: 

APPLI CATION N0.4-PKEVENnON OF FLUID FRBEZING IN THE PIPE LINES EST 
EXTREME WEATHER CONDITIONS: 

In exbreme cold weather conditions^, fluid freezing within die pipes and pipe ctaddng due to flow 
getting chocked is common. To avoid vmintetrupted fluid flow and to prevent fluid fireedt^ the 
synthesizer is installed in line and the microwave heat keep the fluid warm preventing fluid freezing 
including maintainit^ the fluid viscosity &cQitating easier punning without resistance build up in 
the flow line. 

APPLICATION NO,5: PREVENTION OF SCALE FORMATION IN PIPE LINES OF 
SUGAR SYRUPS, HARD WATER LINES: 

The ionization of molecules hy the microwaves prevents the scale formation hy hard water in the 
internal flow passages of hard water lines and also in die sugar syrup Une& This lessens the pressure 
re<]uired for pumping the liquids and also saves the heating costs. 

APPLICATION N0.6-HYDR0GEN RICH FUEL GENERATION FROM DIESEL, 
GASOLINE, METHANOL AND ETHANOL 

Hie synthesizer excites the weak C-H bonds present in the hydrocarbons and many OH bonds and 
radicals through PLASMA process and produces hydrogen or hydrogen rich fuels for dean 
combustion and for reduced emissions. 

APPLICATION N0.7-INLINE OR ONBOARD FUEL QUALITY IMPROVEMENTS: 

The microwaves and Plasma cause decttons migrations resulting in fad molecules with re ^rr^ng^d 
stmctures^, changed volume fractions as evidenced £com gas chromotogxaph 
testings bond alterna t ions, density and viscosity vanadons resulting in improved fad quality having 
enhanced oct^ine or cetane values for the gasoline and diesd faeb respec^tivefy: 

APPLICATION N0.8-NEW PHARMACEUTICALS AND CHEMICALS: 

Under excited conditions, the free radicals and pieco second r^r\irvil^ liberated recombine to yidd 
new pharmaceuticals and chemicals as the rate constant and kinetics of fhpmiral reactions are 
altered by the diat^ transfer efifects under excited conditions in many reactions. 
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APPLICATION N0.9-AS A HEAT PUMP WITH NON MOVING PARTS USING 
MICROWAVE ENERGY: 

The mictowave heat absorbed hy the matetial flo^xdng throu^ the synthesizec makes die synthesitet 
an ideal heat piunp vdth no moviiig patt £ot adding eneigy input to any thetmodynamic cycles &>t 
enhancing die thermal efiBdency. Exani^Ie is use in refrigeration cyde witb or ^^dthout the 
compressor. 

BRIEF DESCRIPTION OF THE ACCOMPANIED DIAGRAMS 

Fig 1 shows in devation cross sectional view of the Fluid Synthesizer. 

Fig 2 shows in elevation die Fluid Synthesizer having tubular material passage wound in die form of 
coiL 

Fig 3 shows in devation of the Fluid Synthesizer having an endosure over its outer surface in order 
to absorb die heat generated. 

Fig 4.shows in devation die Fluid synthesizer within a vacuum chamber connected to an external 
vacuum source for reformulation, ficagmentation and separation of low molecular structures. 

Advantages of the present invention 

1. The easy to install syndiesizer when used wtda automobiles like two wheders, duree wheders 
autos, cars, tempos, jeeps, diesd eng^e, diesd and petrol generators, LPG systems, fishing 
teasers, agricultural diesd pump sets, power tillers and tractors, gives reduced emissions of 
cadxHi monoxide to almost near zero levd, un burnt hydro carbon emissions reduced to few 
hundred ppm, diesd smoke reduction by over 60% £tom die initially measured value, enhanced 
mileage to die extent of about 15 -25% dq^ending upon engine conditions widiout any 
additions of additives to £ud or altering of eng^e and improves engine performance due to 
automatic decarbonising and removal of varnish deposits ftom engine combustion chamber. 

2. Saves petroleum fud for die user and fordgn exdiange for die nation. 

3. When installed in die refidgeration fluid flow lme,it enhances die efGdency of tilie cooling 
system and also saves con^ressor power and electdcal eneigy. 

4. When used widi die autx>mofaile exhaust; &cilitates exdtation of carbon di oxide, carbon mono 
oxide and oxides of nitrogen molecules for syndieds making it suitable for laser beam 
generation whidi could be used for better navigation to avoid collision, pre treat fad and also 
for igpition of die engine for controlled dame speed and enhanced combustion. 
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5. Molectdac exdtadons yield hydtogen dch fueb in teal time. 

6. Acceletates the {>£Ocess of hydrogen generation £tom Methanol, Ethanol Diesel Gasoline and 
many other liquids ridb in hydrogen. 

7. Facilitates nev^er pharmaceaticals due to radical formation doritig molecular esdtations and 
changed kinetics of chemical processes. 

8. To avoid fluid line fireezing during winter in all Kquid flow lines. 

9. To prevent scale formation in hard water lines, syrup lines in the sugar fectories. 

10. Portable Antenna for mobile communications. 

11. As a HEAT PUMP with no toovingpart for enhancing the eflfidency of any heat power cycles 
or heat en^es or refedgeration. 

12. For chatig^g the rate cotistants and kinetics of chemical reactions. 

It will be understood that ihe fore^itig descr^lion is only illustrative of the present invention and it 
is not intended that the practical appUcations of the invention be limited thereto to internal 
combustion engines, combustion technology only Many other specific embodiments of the present 
invention and related practical applications will be apparent to one skilled in tibe art from the 
foregoing disdosure. All substitutions, alterations and noodifications of the present invention, ^s^ch 
come within the scope of the following claims, are to which the present inventicm is readily 
susceptible without departing from the spirit of the invention. 
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I Claim 

1 • A ptocess for molecxilat engineering of a material to control the synthesis, catalysis, combustion, 
emissions from coinbustion and improvements in heat engine cyde performance by using the 
processed material by means of a synthesizer as illusttated in Figures 1-4, said process 
comprising the steps o£ 

(a) passing die desired material through the synthesizer under mag^ieto hydro dynamic 
conditions; 

(b) generating or resonating electromagnetic waves or muW-various waves in the synthesizer 
along with or without thermal ionization and sounct 

(c) creating an axial magnetic fidd by external coils of a co-axial pipe and an azimudial field by 
internal conductors of tile synthesizet witii a current value resulting in plasma within tiae 

synthesizer; 

(d) propagating, ampHfying or attenuating die multi-various wave(s) in a wave guide containing 
tiie material; 

(e) exdting the electrons in the conduction band of die semiconductor layers of the wave 
guide(s) /co-axial pipes and die electrons in tiie material flowing throu^ die wave guide; 

(f) accelerating die electrons resulting in collisions or collision less ionization, space d^arge 
formation, cold plasma deration in the material, plasma acceleration and plasma 
oscillations fedlitating eneigy rdease; 

(g) rdeasing enetgy in the form of specttal luminescence or emission or radiation of multi- 
various waves consisting any one or all of die foflowing namdy microwaves or millimeter 
waves or surface waves or plasma waves or longitudinal dectro static wi^er or space charge 
waves or dectro static ion-cydotton waves, alfen waves or ultra sonic or sound waves 

(h) combining or filtering die rdeased energies in die form of heat, H^t, spectral luminescence 
and multi various waves having difiGerent ampKtades and frequendes to propagate or 
resonate along with die dectromagnetic waves generated due to die application of dertric 
potential fedHtating transfer of energy to take place widi die waves and die plasma dirough 
dectron resonant capture or dectron capture or dectron injection; 

(i) fedlitating die syneigistic effect of heat, li^t, specti^l luminescence, multi-various wave 
enet^e$ and titie dectrons movements to alter the translational eneigy, vibrational energy, 
rotational energy and dectironic motions of molecules for Meeting molecular eneigy levd 
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chaxiges, pliTsical property changes, chemical property changes to the tnatedal resulting in 
physico-chemical changes and changes in the kinetics of the chemical reactions during a 
chemical process &cilitating changes to any one or the combination of the physico-chemical 
changes of the material resulting in the material hadng an altered chamctetistic under 
esdted conditions or i]^ to few pieco/nano seconds after passing out of the synthesizer. 

2. The process according to daim 1, wherein the waves are selected &om electro magnetic waves, 
microwaves, millimeter Avaves^ ultrasonic waves, soimd waves, sur£ice waves, plasma waves, 
longitudinal electrostatic wiggler, space charge waves, electrostatic ion-cyclotron waves, Alfen 
waves associated with plasma, infra red heat wave, spectral luminescence. 

3. The process according to claim 1, wherein the generated waves are either used as a singjie wave 
or in combination of desired waves or in combination of all the waves. 

4. The process according to claim 1, wherein in step (i) of claim 1 the physico-chemical property 
changes that are effected include translational, rotational, vibrational energy levels, electronic 
motions of the molecules of the material resultitig in the changes in the molecular energies, 
change in bond angles, bond alternations, bond orientations, re-arrangement of molecular 
structure^ 

5. The process according to daim l;^erein the synthesis^ catalysis, control of the kinetics of 
chemical reactions, kinetics of combustion, physico-diemical dianges are effected by migration 
of electrons or generation of pieco second radicals or particles or electrons or atoms or 
molecules at meta stable states capable of transferring eneigy from the dectron gas of the 
discharge plasma to the molecules to be activated througjb electron capture process or dectron 
injection process or througjh resonant c^ture process resulting in energy catalysis in addition to 
conventional surfece catalysis. 

6. The process according to daim 1, wherein said process fedlitates changes in any one or all or a 
combination of the properties of the material, selected &om viscosity, density, ten^erature, 
specific heat capadties, change of state, space charges in the material entha^y, entropy, surface 
tension, activation energy levd of the material which influence the chemical kinetics in a process 
that enhances the performance and overall effidency of any machine or heat engine cycle. 

7. A synthesizer as illustrated in Figures 1- 4 to carry out die process of molecular engineering of a 
material(s) to control the synthesis, catalysis, combustion, emissions from combustion and heat 
engine cyde performance using the processed matetial(s), said device comprising: 
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(a) a centcal conduit [stcaigjbt pipe](l) means for transporting mate]dal(s) and acting as an inlet 
and an oudet, Vfam guide and an appUcatoi: of n:iictowave heat to the flowing matetial; 

(b) a hollow bigger diameter conduit |pipe](2) with its ends closed by bushes(6) enclosing and 
^pporting die pipe(l); 

(c) ihe conduits [pipes] of steps (a) and (b) are positioned on die same axis as their centers; 

(iS) phiraKty of coils (3) are wound over the conduit (pipe] (2) for magnetization by the 
application of an electric potential; 

(e) the ends of the coils are connected to an electric potential to Volitate flow of electric 
current to magnetize the conduit jpipe] (2) and to resonate electromagnetic waves and multi 
various waves inside the cavity of pipe (2) and pipe (1); 

(f) a co-axial system con^rising conduits[pipes] (1) and (2) is enclosed by another conduit 
(pipe] (4) with its ends closed hy 2l metal disk having a means to hold pipes (1) and (2) at the 
center with insulated bushes (5) and (8); 

(g) the cavity spaces between pipe (l)and pipe (2) and between pipe (2) and pipe (4) are filled 
with air at atmospheric pressure or with any gas or with any dielectric insulation material or 
with vacuum; 

(h) a semi-conducting layer (J) on the pipe (1) and on the hollow [jpipes] (2) and (4); 

(i) flow passage (10) enclosing pipe (4) as a means for cooling the synthesizer ficom over 
heating and also for increasing the temperature of fluid flowing through pipe (1); 

0 brackets (9) on either side of the pipe (4) for earth grounding; and 

(k) bushes on either side of pipe (2) to magnetize or non-magnetize the pipe (1) and also to 
make it a positive potential or negative potential element of the synthesizer depending upon 
the material and insulation characteristics. 

8. The synthesizer according to daim 7, wdierein the insulated coils are made of a conducting 
material selected from copper, aluminimi or any conducting material or in the form of a 
circular printed circuit board over pipe (2). 

9. The synthesizer according to daim 7, wherein the center pipe (pipe 1) and the pipe (pipe 2) 
on vciiidi insulated coil is wound acts as a positive or negative potential depending upon the 
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die decode chatactetistics of the btishes (5) and the outer hollow tube enclosing the 
resonator acts as a negative potential or bias. 

10. The synthesizer according to daim 7, Tidierein said synthesizer having an endosure with fluid 
flow passages for circulating the material for absorbing the heat thus generated and 
converted by the synthesizer and for cooling the synthesizer, 

11. The synthesizer according to daim 7, wherein the co-axial system acts a inagaetron, plasma 
generator cum accderator enabling radial confinement of decttons -wAien ati dectric 
potential is applied to the ends of the insulated coil made of copper or any conducting 
material that i wound on the pipe acting as positive potential and the outer hollow pipe 
acting as negative potential resulting in an axial magnetic fidd with an azimudial fidd by 
internal conductors with a current value resulting in plasma, the dectrons orbit around it in 
low angular momentum non circular orbits with hi^ frequency, adiabatically compressed 
into the interaction region where the radial dectric fidd is large so that the adiabatic 
compression increases the dectron density as well as their perpendicular to paralld energy 
facilitating resonant energy transfer to the radiation fidds producing fast waves with rich 
harmonics resulting in microwave amplification by stimulated emission radiation. 

12. The synthedzer according to claim 7, \jrftierein the lengdi of the conduit {pipes] acting, as a 
co-axial cavity resonator of hollow circular cross section is endosed by another hollow 
circular cross section tube as endosure cum wave gqide for all or any one or a combination 
of the dectro magnetic vraves sdected from microwaresj, millimeter waves, dtcasonic waves, 
sound waves, sur&ce waves, plasma waves, longitudinal dectrostatic wig^fet, space chatge 
waves dectrostatic ion-cydotron waves generation. 

13. The synthesizer according to daim 7, ^;dierein the amplification, modes of propagation and 
the frequency of the dectromagnetic waves and other waves interacting with liquid, gas or 
chemicals passing tfarougjti the synthesizer, are dependant iq)on the parameters sdected from 

- diameters of the hollow section of inner and outer pipes, 

- the lengths of the pipes, 

- the geometry of the cross section of the pipes and their dimensions in case of non circular 
cross section pipes, 
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— number of turns of insulated copper or current carrying wire and tiaeir diametet; current 
and voltage tfaroug^ the insulated vnxe turns incase of direct current and additional^ 
another parameter namely frequency in case of alternating current^ 

— permitivity of cavity medium and 

— permeability of material of pipes. 

14. The synthesizer according to daim 7, wherein said synthesizer acting as a magnetron 

for micro\vave generation, a co-axial cavity resonatoi^ plasma generator cum accelerator, wave 
guide and as an applicator for transmitting the microwave and itfs heat to the flowing material 
and constmcted from conduits (pipes) of any geometry sections other than drcular section 
induding a combination of several geometry cross section pipes, ionizes the material by energy 
transfer from the electromagnetic waves at a resonant frequency or at near resonant frequency 
characteristics of the material passed through the synthesizer: 

15. The synthesizer according to daim 7, vc^erein said synthesizer having a center tube for flow of 
material and the flow of the material is carried out in the presence of a catalyst or %xdthout 
catalyst 

16. The synthesizer according to daim 7, vdierein said synthesizer having a center tube for flow of 

material and built into the device so as to be part of the synthesizer is replaced by a conventional 
pipe used in the conventional flow line retaining the structural arrangements incorporated in the 
synthesizer, allowing the possibilities of using the conventional flow lines itself as a part of the 
co-axial system, wave guide and an applicator and the remaining stmctural arrangement inserted 
into an existing conventional pipe line carrying the materiaL 

17. The synttesizer according to daim 7, wherein said synthesizer is suitably designed for the control 

of an automotive exhaust and is positioned optimally at any of the desired locations sdected 
from 

— either before the carburetor or within the carburetor, 

— before the ftiel injector, within the injector or after the injector, 

— before the friel injection pump, 

— in the frid intake manifold and 

— any^;^ere before engine frid intake or in the frid return line, frid lines connecting the 
engine and the frid tank or within the frid tank itself 
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18. The synthesizer accoxding to daim 7,^etein said synthesizetTif^en used as a 
pte-engine device in the fuel line of the engine 0£ vehicle alters the fuel 
ptopetdesytlie kinetics of combustion, reacdon^ mass balance of products of 
combustion for reduced un-bumt fuel and toxic gases also enabling en^ne 
operation Txddi a lesser fuel to ait ratio mixture possible due to change in 
dectdcal conductivity of fuelrair mixture, change in vapor versus air ratio of 
fuel, activation energy of the fiieL 

19. The synthesizer according to daim 7, wherein said synthesizet is used as an 

Electronic Catalytic Convertor or Fud Reformulator or as a Common Catalytic 
Convertor for any automotive fuels sdected £com diesd, leaded and unleaded 
petrol, blended fuds with ethanol or any other additives, gaseous fads and 
liquid fads. 

20. The syndiesizer according to daim 7, wherein he microwaves are amplified by 
stimulated emission radiation action within the synthesizer and the axis of the 
dectton beam coindding with that of the wave guide and the dectrons 
miovement radially confined by the dectric fidd between the positive potential 

center conductor and negative potential outer conductor of die device thereby 

— enabling the dectrons moving in axis encircling orbits with a substantial ficacdon of their 
kinetic energy transverse to the axis and the miatxnvaves or other waves causing synthesis; 

— the synthesis involves all or any one namely partial or full ionization of liquid, gas or 
diemical rdeasing ions, ficee radicals pieco second parddes, change in bond ang^e 
odentation of the molecules, molecules with rearranged structure and bond alternation, 
oxidadon, reduction, absorption, hydrogenolysis, heat rdease or heat absorption, organic 
synthesis resulting in addition, hydration, breaking of bonds, coupling, re-arrangement, 
fragmentation depending upon the molecular stmcture of the fluid handled, change in the 
viscosity, density, temperature, activation energy, surface tension, entropy and other physico- 
chemical properties of the materiaL 

21. The synthesizer according to claim 7, wherein said synthesizer is also used as a 

heat pump in the refrigerant flow line of refrigeration machine along with 
the compressor or as a replacement for the compressor in smaller capadty 
systems or used as a heat pump in any heat eng^e cydes for enhancing the 
performance. 
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22. The syndiesLzer accotditig to daim 7, herein said synthesizer is also used for 

the synthesis of materials for g^eration or separation of hydrogen &om any 
hydrogen rich fluids or matiprial for use as a clean fuel or for use in a foel cell 
or elsewhere. 

23. The syndiesizer according to claim 7, wherein said synthesizer is used for excitation 

of automobile exhaust gases containing carbon di oxide, carbon monoxide and 
oxides of nitrogen for fimher processing of emission reductions and synthesis for 
generation of LASER beam for other applications including vehicle navigation, 
collision prevention, laser beam igoition of fuel, fuel synthesis etc 

24. The synthesizer according to claim 7, wherein said synthesizer is used in conjunction 
voilh any vacuum system along with injection of additional materials or \vithout 
additional materials and used to syndiesize or fta^nent any fluid or chemical to 
lighter atoms or molecules or iised for production of new formulations under excited 
conditions. 

25. The synthesizer according to claim 7, wherein said synthesizer is used for prevention 
of scale formation in water carrying pipe% sugar syrup pipes and similar j^pUcations 
including tise as pre heater in fluid lines during winter to prevent fluid freezing in the 
flow lines. 

26-The synthesizer according to daim 7, vsiietein said synthesizer is used as an oscillator 
cum portable radar or antemia for communications. 

27.The synthesizer according to daim 7, wherein said synthesizer is used as a source of 
current carrying dectcons generated by the exdtadon under the magneto 
hydrodynamics flow conditions for use as fud cell or witib fud cdl for boosting 
output. 
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AMENDED CLAIMS 
[received by the International Bureau on 26 February 2003 (26.02.03); 
original claims 1-27 replaced by new claims 1-33 (14 pages)] 

1. A unique process of moleculat engiiteeting of matedals to contcol tibe synthesis, catalysis, 
combustion, emissions, heat eng^e cycle petformance, kinetics of flT**iintfrpl jreactionsi, physical 
and chemical properties of materials, vmres generation, propagation and osdSations said process 
comprising the steps of: 

(a) , fibricating and using a synthesizer made of semiconductors, nonowires^ nanotubes , 

co^axial cavity resonafx>r cuin plasma accelerator^ wave guides, electrodes, 
electromagnetic source as described in Fig l-^ ; 

(b) . passing die desired material through the synthesizer ; 

(c) . creating an axial electromagnetic field with coils energized by electric potential and an 

azimuthal field by the internal conductors of the synthesizer with a current vdhie 
resulting in pksma within die synthesizer; 

(<S), the electromagnetic field along with or without heat and sound exciting the electrons in 
the conductioa baiid of the semiconductors forming part of the arrays of the 
nanowires, nano tubes and in the semiconductor layers of the wave guide(s)/ co-axial 
pipes ,also the electrons of the material flowing through the wave guide fedlitating 
arrays of the nanowires,nanotubes and the wide band gaps of the semiconductors to 
t^m\f photons due to electron-hole plasma mechanism responsible for gain at room 
temperature resulting in laser action and the nonowii:es,nano tubes serving as fabry- 
perot cavities and a gain medium for light amplification; 

(e) the said arrays of nanowires, nanotubes being fprmed by a process between the metal 
contacts of the co-axial conduits or wave guides or wave guide with electromagpetic 
source coil with appropriate number of turns over it by using semiconductor materials 
such as zinc Oxide, silica^ galliuim nitride. Ferric Oxide, fullerenes, vanadiumpentoxide 
and the lilrf^ and filling the space between the coaxial conduits or wave guides containing 
the nanowire, nanotube arrays with any polymer or dielectrip suitable for the specific 
nanowires^ nanotubes and solidifying the pofymer or dielectric using a catalyst and 
accelerator giving the composite tyiatpWaT the desired combination of elecitric, optical, 
thermal and raechanical properties; 

{£) the electromagnetic energy below the difEcaction limit of the metal nanopartide arrays 
cause resonances in the nano particles ficvoring plasmons, resulting in optical 
fiinctionality in the nano scale resulting in near fields coupling based on inter particle 
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distance and tbe plasmon warns ttaveling ^tbiii the ^wave guides; 
(£). propagating^ amplifying ox attetiuatuig the \ranre(s) in the \yave gaide(s) also causing 

magnetic dtculair dichrpism; 
(h).acceletating die electxons tesulting in collisions ot collision less iomzation, space diatge 

fomiatiori, cold plasma genemtion, plasma acceletation and plasma osdDations 

fadlilating enetgy transfer ; 
(f). absorbtion or release of energy by the molecules due to wav^e interactions at the fermi 

surface and the energy gaps having ^dth smaller than the skin layets retarding or 

facilitating the propagation of the electromagnetic waves resulting in the electrons 

density change due to charge tx^sfer, an environmeat resembling electromagnetic nature 

of catalysis; 

0. release or absorption of energy being in the form of spectral luminescence or emission 
or radiation of microwaves or millimeter waves or sur&ce Wsives or plastfia waves or 
longitudinal electro static wigglet or space charge waves or elecrtro static ion-cyclotron 
waves or alfen waves associated witii the plasma or ultta sonic or sound waves or a 
combination of all above waves including electron waves; 

^).combining or filtering the released energbs in the form of heat» li^t, spectcal 

luminescence and multi various waves having different atx^litudes and fcequendes to 
propagate or resonate alo,ng widi the electromagnetic waves generated due to the 
application of electric potential fi»rilitating transfer of energy to take place widi the -vi^aves 
the plasma and the material throu^ electron resonant capture or electron capture or 
electron injection; 

0.£acflifcating synetgistic effect of heat, Ug^t» spectral luminescence muld various wave 

ener^es and the electrons movements to alter the translational etiergy, vibrational energy, 
rotational energy and electronic motions of molecules of ihe material for efiGecting 
changes to the molecular ene^ levels^ change in molecular bond ang^ resulting in 
conformations or bond alternations for changing any one or all or a combinations of 
physical and chemical properties of the matetiali* 
(m) .facilitating changes to any one or the combination of tiie following namely the 
temperature, density, viscosity, change of state, space chaiges in the material, pieco 
second radicals formation fiiom the excitations of molecules, re arrangement of 
molecular bonds of the material, activation energy levels^ enthalpy, entropy, surface 
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tension, specific heat capacities tesuldng in the tnatetial haying an altered ciiatactetistics 
under excited conditions or i^to few pieco/nono seconds after passing out of the 
synthesizer for changing die rate constant vahies for chetoical reactions, catalysis, 
synthesis and die kinetics of reactions in a chetoical process, combustion resulting in 
altered heat transfer, heat release, altered end products widi altered mass balance; 

2. The process according to claim 1, wherein the waves ar^ selected &om electro magnetic waves, 
microwaves^ millimeter waves, ultrasonic waves, sopnd ^ss^ves, sur&ce waveSj plasma waves, 
longitudinal electrostatic wigg^er, space charge waves and electrostatic lon-cydotron w^ves^ 
Alfen waves associated with plasma, infira red heat wave, spectral luminescence. 

3. The process according to daim 1, wherein the generated waves are either used as a single wave or 

in combination of desired waves or in combination of all the waves widi complexity. 

4. The pmcess according to daim 1» wherein in step (L) of claim 1 die physical and diemical 

property dianges that ar^ effected indude translational, rotational, vibrational enei^ levels, 
decttotuc motions of the molecules of die material resulting in the dianges in the molecukr 
energies^ diange in bond an^es, bond alternations, bond orientations^ re-arraiigement of 
molecular structure, generation of pieco second radicals or partides depending i^on the 
firequency, modes of propagation of the waves through the wave guide. 

5. The process according to dain(i 1, ^xdierdn the said process &dlitates ^ENERGY CATALYSIS" 
in the material processed with the production of pieco second partides or dectrons or atoms or 
molecules of meta stable states enable of ti^sferring energy ftoin die electron gsis of the 
discharge plasma to the molecules to be activated dirough electron capture process or electron 
injection process or through resonant capture process in addition to conventional sur&ce 
catsdysis. 

6* The process according to claim 1, wherein said process facilitates dianges in any one or all or a 
combination of the properties of the material, sdected firom viscosity, density, temperature, 
specific heat capadties, change of state, space charges in the material^ enthalpy, entropy, surface 
tension, activation energy levd of the material whic^ influence the chemical kinetics in a process 
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that oihanceslhepexfomiance and oveianefiE<^ any macfaine or heat engine cycle. 

7. Asynthesizer as illusttafcedin Figutes 1- 4 to cany oiit ite process of molecular e ngine ft fing of a 
tnateidal(s) to control the ^tihesis, catafysis, combustion, emissions and heat eng^e cjrde 
performance ^en the processed material is used and die synthesizer fonctioning as wves 
generator ,oscillatoi, optical and plasmon Tvave guides^ a solid state ionics device enabling cavity 
quantum electrodynamics, the said device cotnprising: 

(a) , a central open ended conduit [straight pipe](l) means for transporting material(s) and acting 

as an inlet and an oudet^ \vave gdde and an appHcator of micro\vave heat to the flo^ 

matenal; 

(b) . hollow bigger diameter conduit Ipipe](2) with its ends dosed by bushes(6) endosing and 

si^porting the pipe(l); 

(c) . the conduits jpipes] of steps (a) and (b) are positioned on the same axis as their centers; 
(^.plurality of cofls (3) are wound over the conduit |pipe](2) to tnake it an 

source with the application of an electric potential; 
(e). the ends of the coils are connected to an dectric potential to facilitate flow of current 
and to resonate dectromagnetic waves inside die cavity of pipe (2) and pipe (1) and also to 
exdte die didectric composite witii nonowire% nanotubes and semiconductors above the 
coil tarns and in between the annulus of the coaxial wave guides cum pipes (2) and (4) 
through heating of the coil and also by the dectton waves encircling the coil enabling plastna 
acceleration, emission of photons due to dectron-hole plasma mechanism responsible for 
gain at room tenq>erature resulting in maser and laser action and the nonowires, nanotubes 
serving as febry-perot cavities and a gain medium for Hgjit amplification, wave propagation 
within wave guide cum pipe; 
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a Go-axkl system compidsmg conduits(pq>es} (1) and (2) is ead&sed by anotbet conduit 
[pipe] (4) with its ends closed by a metal disk having a means to hold pipes (1) and (2) at the 
center Mtdth insulated bushes (5) and (8); 

the cavity spaces between pipe (1) and pipe (2) is filled with ak at atmospheric pressure or 
\ntth any gas or with any dielectdc composite widinanowires^nanotabes or madevacoom 
d^endingiqyon the output requitement of the syntliesizer; 

(h). the permitivity of the dielecttic composite insulator is varied depending v5)on die frequency 
of waves used for interaction wkli the tp^**^**^^^! being synthesized ftova foil insulation to 
partial insulation having semiconductance by encapsulating it widi any one or all namely 
silica nanowire ,:zinc oxiide npnowire., g^um nitride and ferric osdde nanowire and 
nanotubes artays formed witii a catalyst, accelerator and resin composite ; 

(£)• a semi-conductor layer coating (7) over the pq>e(l),pipes (2) and (4) on the outer surfaces 
and inner sur&ces; 

0). a fluid flow passage (10) enclosing pipe (4) as a means for cooling the synthesiser firom over 
heating and also for increasing the temperature of fluid flowing through pipe (1) whenever 
needed depending i^on the material to be synthesized; 

(k). brackets (9) on either side of the pipe (4) for earth grounding; 

Q). Bushes (6) on eidier side of pipe (2) to make pipe (1) tnagneti^ble or non magnetizable 
and also to make it a positive potential(anode) or negattro potential(cathode) element of the 
synthesizer depending upon the material and insulation characteristics; 

8. The synthesizer according to claim 7, wherein the insulated coils are mad6 of a conducting 
ma t<*fial selected from copper, olinriinnm ot any conducting material or in the form of a 
circular printed circuit board over pipe (2) from one single length wire of same diameter or 
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metal Eofc of same contiauity xrith one positive and one negative ends or uroxmd over &e pq>eC^ 
■with, ^ififefptif knglihs of wites of same diametet oi metal link having same oonlinuily to 
form different coils each haying one positive and one ne^tive ends and l4i,e wire or metal link 
ends of each coil connected to dxe sapae dectdc potential feom the sMne source or feom 
diSerent somees or to cbiferent dectdc potentials, the sgiit coils focmadcm &dEtating : 

(a) equal load sharii^ by tiie battedes vrlasa such batteries of same voltages are connected 
in series for other applications and diai^ \ritli a common charge or alternator with an 
output volta^ suitable for the batteries ia series connecdon; 

(b) connecting to direct current si^pty or akcmaring curtent supply or h^ ftequency simply or 
combinations of various power sx^pKes as inputs at the same lime by connectmg the 
ififlferent «aids of each cofl turn to each di£Eerent power source at the same time for 
producing complex excitations and complex waves propa^tion; 

(c) .use of cofl turns made of same diameter wires or different diameter wires over the pipe (2) 
for varying the impedance or resistance 6r characteristics of die synthesizer to suit different 
materials processing and for use as in steps (a) and (b) above or for connectii^ sudi ends 
with alternate polarities of the electric potential 50 as to change the poks of magnetism and 
consequentiy the waves of propagation depending upon such changes in die connections of 
ihe coils ends widi tie power sources terminals; 

(d> inter connection of the ends of diffi^Knt diameter coil turns in series or in 

parallel for manipulation of tiie heating and waves generation, propagation and oscillations; 
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9.The syxithesizet accotdkig to daim 7, wherein the center pq)e (1) and the pipe (2) on 
which insijlated wire tvims are wound acts as a positive potential (anode)^ wave guide^ co-axial 
resonator and the out^ hoHow tube(4) endosingthem and insidated with bush (5) acts as a co- 
axial resonator ,wave guide;, pksnia generator cum accelerator enclosing die nanowtre^nanotubes 
and the semiconductors widiin the ontmlng and having negative potential behaving as cathode 
or bias , a configuration in whidi the amplification, die modes of propa^tion, intensity and 
pattern of distribution of the magnetic and electric fields in the radial and longitudinal directions 
within the cavities and the firequency of the dectromagnetic waves and other waves interacting 
with the liquid^ gas or chemicals passing thror^ the synthesizer, are dependant upon the 
parameters sdected firom 

— diameters of the circular hollow section of the inner aiid the outer pipes, 

- the lengths of die pipes, 

— the thickness of the pipes, 

- the geometry of the cross section of the pipes and their dimensions in case of non circular 
sections, 

- number of turns of insulated copper or current carrying wire and tiieir diameter, 

- current and voltage through the insukted wire turns incase of direct current and a dditiona l ly 
another parameter namely fi:equency in case of altetnatipg current, 

— permitivity of the cavity medium and 

— permeability of the material of pipes. 

lOJThe synthesizer according to ^h^irrx 7, wherein the said synthesizer having an endosure with 
fluid flow passages (10) for drcukting the material over p^ (4) fiicilitating: 

(a) , absorption of the heat generated by the synthesizet enabling die material being 

processed to make use of the heat while also cooling the synthesizer. 

(b) . Mse of the synthesizer for two different applications at the same time by suitably 

adding one more fluid flow passage (10 ) at the extreme ends of the endosure (7 > 
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maktog tihe total numbet of ftuM flow passages pixm^ 

munber and exteading the pipe (1) to pxotrade outside die bxaciket (p )attd die bracket 
provided oaeidiet ends of die pipe (4) to fiicSitate flow of one tnatedal dirougk 
pipe(l) fot die syndiesis and flow of a different roaterial throti^ die fluid flow 
passages (10) to make use of die heat generated by die syndiesizer hy a different 
material. 

(c). use of die syndiesizet as a pre eoQne on bqard fuelreformtdator cum electronic 
catalytic comrettor for die fuelsyadiesisinadieselor^olineeng^bypassingdxe 
fuel tKroiigh pipe (1) and sSLcpmng at die same time die &eon liquid of die vehicle air 
condidoner to pass dirou^ die fluid flow passages (IQ) in die enclosure (7 ) so as to 
cool die syndiesi^er and also to provide the heat pump effect to the aircondtdoner to 
alter it^s thejcmodynamic ^Edency, performance cooKug effect and power absorbed. 

11. The syndies^et according to datm 7, wherein the co-axkl system acts as a magaetcon, plasma 

generator cum accelerator enabliog radial confinement of electrons when an electdc potential is 
applied to the ends of the insulated coil copper or any conducting material wound on the pipe 
acting as positive potential or anode and die outer hollow pipe acting as negattsre potential or 
cathode resulting in an ^^^^ tnagnedc field with an azimudial field by internal conductors widi a 
current value resulting in plasma^ die electrons orbit around it in low angular momentum non 
dtcular orbits with high firequency, adbbadcally compressed into die interaction region where 
the radial electric field is large so diat die adiabatic compression increases die electron density as 
well as their perpendicular to parallel energy facilitating resonfuit energy transfer to the radiation 
fields producing fast waves widi rich harmonics resulting in microwave amplification by 
stimulated emission radiation. 

12. The syntiiesizer according to claim 7, wherein die lengdi of the conduit [pipes] acting as a 

co-axial cavity resonator of hollow circular cross section is enclosed by another hollow 
circLdar cross section tube as enclosure cum wave guide fi>r all or any one or a combioation 
of the electro magnetic waves selected fiom mictowaves^ millimeter waves, ultrasonic 
waves, sound waves^ surfsice waves, plasma waves, longitudinal electrostatic wiggjbr, space 
charge waves electrostatic ion-cydotron waves, electron waves generation, amplification, 
propagation and interaction of these waves with liquid, ^s or chemfrjils passing widiin it 
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13«The synthesizet aocozdmgto claim 7, \)(^e£em the co-axial system easutes that the cemediaes of 
aH the thtee p^es of the device ate Ja ^ same axis and the whole systecbi acts as a 
magaetron ^ cold plasma genetatot com accelei^tot; co-axial cavity ajptenna ot wove guide acid a 
soUd state ionics device to control synthesis^ catafysis^ combustion^ emissions^ heat engoie cycle 
performance, kinetics of chemical reactions, physical and chemical properties of m a t e r ials, 
waves generation ^propagation and osciBadons 

14. The synd]iesizer according to claim 7, Tidierein the said synthesiser acting as a n^agnetron for 
microwave generation^ a co-axial cavity resonatoi^ plasma generator cuta accelerator, wave 
guide and as an applicator for transmitting the microwave and if s heat to the flowing 
material also used as a portable wave generator for communications and constructed from 
conduits(pipes) of any geometry sections other tha^ circular section mdu^yng a 
combination of several geometry cross section pipes ,ioni2;es the material by energy transfer 
from the electromagQctic vjaves or other waves at a resonant frequency or at near resonant 
frequency characteristics of the material passed through the synthesi2er. 

15. The synthesizer according to claim 7^ wkerein said synthesizer having a center tube for 
flow of material at any moment through it and the flow of the material taking place in the 
presence of catalyst or without catalyst and the semiconductor layer wichin the cavity may 
or may not be acting as a catalyst depending upon the material proc^sed. 

16. The synthesizer according to daim 7,^erein the said synthesizer having a center tube for flow 
of maf^aT ^nd built into the device so as to be part of the synthesizer is repkced by a 
conventional pipe used in the coftvendonal flow line retaining the structural arrangements 
incorporated in the synthesizer; allowing the possihilides of using the convendonal flow Kne itself 
as a part of the co-axial system, wave guide and an applicator and the remainitig structural 
arrangement inserted into an ggfiftriiig conventional pq>e line carrying the m^teriaL 

17* The synthesizer according to daim 7, whetein the said synthesizer is fledbty designed for 
the control of an automotive exhaust emissions and is positioned optimally at any of the 
desired locations selected from: 
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— either before tbe carbutetoit or Wdm the catbutetoi; 

— before the fuel injector, \dthm the injector o± after the injector, 

— before the fuel injection {>\tmp, 

— in the fiieLintake manifold and 

— anywhere before eng^ie fiiel intake or in the fuel return Hne, fuel linens connecdi^ die 
engine and die fuel tank or \9itfain die fuel tank itself 

18«The syndiesiser according to daim 7, wherdn die said synthesizer when used for eshaust 
emission control, and fitted as a pre en^e device in the fuel Hne of die eng^e or vehiqie alters 
the fuel properties by partial ionizing^ releasiog hydrogen ions or gas, the released hydrogen 
reactiag widi the traces of sulphur in the fuels forming hydrogen sulphide at room temperature 
or at excited conditions and corresponding temperatures enabling the face (100) of the iron in 
die applicator to fix die su^hur atoms on quaternary sites ff^iog die structure C (2X2) causing 
die basic square lattice to be turned to 45 degrees in relation to die lattice of the substrate,, the 
sur&ce concentration of die adsorption iocreasing widi several passes of the fuel maldng; the 
structure C(2ZX2),C(18X2),C(16X2),C(14X2) and finally C(10X?), a similar adsorption also 
occurring with the ionized nickel atoms of the applicator with the formation of P(2X2) turning 
to root 3 X root 3 rotated by 30 degrees making svilphur atoms located in ternary sites until a 
compact arrangement of sulphur atoms with a coincidence lattice P(5X5) in relation to the atom 
of the substrate takes place and the changed structure, die adsorbed layers formed by the minute 
sulphur traces in the fuels also acting as a surface catalyst and oxidizer under the excited 
conditions for accelerating the syntiiesis and the synthesized fuels changing die kinetics of 
combustion, reactions^ altering the m^s balance of products of combustion for reduced im- 
bumt fuel and toxic gas emissions enahliiig enhanced engine operation widi a lesser fuel to air 
ratio mixture possible due to change in the molecular energy levels and heat value of the fue!, 
change in vapor versus air ratio of fuel, activation energy of the fuel 

19.The synthesizer accor<£bg to daim 7, wherein the said synthesizer is used as an Electronic 
Catalytic Convertor ot an onboard Fuel Reformulator for making the fuel hydrogen rich in real 
time in the vehicle /eng^e or as a Common Catafytip Convertor for any automotive foels 
selected fixim diesel, leaded and unleaded petrol, blended fueb widi ethanol or any odier 
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additive gasebxis fuels and Kqmd 

20. The syadiesizet accotding to daim 7, whetdn die same syndiesizer acts a^ a xnkeowave 
genetatot^ a co- asdal cavity resonator, plasma accelerator a wkvc gqide for electromagnetic 
waveS) sur&ce waves^ soimd waves, optical waves, plasmon x^aves and many other waves created 
by the solid state ionics construction and cavity quantum electrodynamics, an applicator of 
microwave heat to the material(s)and the microwaves and lig^t emissions from the 
semicondxictors and nonowires, nanotubes are amplified by stimulated emission radiation action 
within the synthesizer and the axis of the electron beam coinciding with that of the wave guide 
and the electrons movement radially confined by the electric field between the positive potential 
center conductor and negative potentiaL outer conductor of the device, 

(a) .enabliQg the electrons moving in axis encircling orbits with a substantial firaction of their 
kinetic energy transverse to the axis and the microwaves or other waves, and the photon 
emissions firom die semiconductors or laser beams fi:om the nonowires, nanotubes causing 
the synthesis; 

(b) .the synthesis involves all or any one nam^ partial or full ionization of liquid, gas or 
rhf>mirq? i- p1i*qging ions, £cee radicals pieco second particles, change in bond ang^ orientation 
of the molecules, molecules with rearranged structure ar^d bond alter nation, oxidation, 
reduction, absorption, hydrogenolysis, heat release or heat absorption, organic synthieisis 
resulting in addition, hydration, breaking of bonds^ covcphng, re-arrangement, firagmentation 
depending upon the molecukr structure of the fluid handled, change in the 

viscosity, density, temperature activation energy, surface tension^ and other physical^ chemical 
characteristics of the material 

21. The synthesizer according to claim 7, "herein the said synthesizer is also used as an electtonic 

inline heat pump in the refijgerant flow line of refiagemtion machine along with the compressor 
or as a replacement for the compressor of smaller capacity systems or used as a heat pump in 
any heat eng^e cycles for enhancing the thermodynamic performance. 
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22. The synthesLcec acGOtding to daim 7, the said ^n&esizet is also used fo£ tihe geaecation 
or sepatation of faydtogen firom any hydrogen rich fluids or material as a fuel reformulator for 
the production of dean fiiel for use in a fuel cell or used as apower cell producing dbctdcal 
potential by making use of the electrons generated by the excitations and during the magneto 
hydrodynamic flow conditions 

23. The synthes^er according to daim 7, wherein the said synibesker is used for tihe excitation 
of automobile or any combustion eng^e exhaust gases containing carbon di oxide^ carbon 
monoxide and oxides of nitrogen for further processing of emission reductions, generation of 
LASER bedm using the exhaust carbon di oxide along with other accessories for furdier 

use of the carbondioxide laser beam for applications induding precise vehicle nav%ation for 
collision prevention,, laser beam ignition of fuel» laser beam fiiael synthesis etc. 

24. The synthesizer according to daim 7, wherein said synthesizer is used in conjimction with 
any vacuum system or along witb injection of additional materials or without injection of 
addidonal materials and used to synthesize or fcagment any fhiid or diemical to lighter atoms or 
molecules or used for the production of new formtdations iinder the exdted conditions of 
energy catalysis including new pharmaceuticals and chemicals. 

25. The syndiesizer according to daim 7, wheceia the said synthesizer is used for prevexition of 
scale formation in water carrying pipes, sugar synqp pipes, water sofitening and similar 
applications induding use as a inline heater in the fluid lines during winter to prevent fluid 
freezing in the flow lines and to change the viscosity of fluid fEicilitating easier pumping widi 
reduced energy or power. 

26. The synthesizer according to daitn 7, wherdn the same device by executing the same 

process and used in multi various applications- to control the syntiiesis, catalysis^ 
combustion, emissions^ heat engine cydc performance kinetics of chemical reactions^, 
physical and diemical properties of materials and used in the fod ceU^ waves genetator and 
oscillator for commimications, reoperation, line heating, sc^e formation -removal, water 
softening, laser beam production firom automobile exhaust or any combustion eng^e exha ust 
for further applications^ production of new pharmaceuticals or cheniy^^ls formulations or 
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materials. 

27. The synthesizet accotdtag to claim 7,^e£eia an itmet conductot cum vfsm gdde is sdsed fot 

propagation of eJectcomag^etic -waves in a pxe selected frequency range wtth a plurality of oxft/tt 
co0,ductors cum >vave gisdes geaefca% positioned co-axial witb the inner conductor cum wave 
guide, each successiv^e outer conductors cum wave guides having diameter larger than the 
adjacent outer conductor cum v^ave guide, one of die plutali^ of the outer conductors 
cum wave guide positioned with r^^spect to the inner conductor cum wave guide to form, a 
cavity between the inner conductor tpvun wave guide and the adjacent outer conductor cum 
wave guide, each successive pair of outer conductors cum wave guide positioned to form a 
cavity, ,each cavity sebed £ot propagating electromagnetic waves in the pre selected frequency 
range when dielectric gases or air is used in the cavities and waves of different frequencies 
generated and propagated tmder different modes making the synthesiser to act as a co-axial 
antenna or resonator for communications^ 

28. The synthesizer according to daim 7, wherein the ends of the coHs stc coxmected to an electric 
potential to facilitate flow of current and to resonate ekctrotnagpttedc waves inside the co-axidi 
cavities resulting in the excitation of the dielectric composite with nonowir^^ nanotubes and 
semiconductors above the coil turns andin between the annnliis of the coaxial wave guides cum 
pipes along widi heatiag of the coil, die electron waves endrding the coil enabling plasma 
acceleration, emission of photons due to dectron-hole plastm mechanism responsible for ^in 
at room temperature resulting in maser or laser action and the nonowires, nanotubes serving as 
fabry-perot cavities and a ^lin medium for lig^t amplification^ wave propagation and 
oscillations witiiin wave guide cum pipes marking it an unique solid state ionics deyic^ optical 

waye guid^ plasmon wave guide ,a cavity quantum dynamic device; 

29. The synthesizer accordmg to daim 7,vciierein die generated microwave heat is used for 

vapori2dng ^oline or diesd and converting die liquid frids into gaseous state for feeding 
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any en^es ot ^lehides diiiecdy or in combination TOtth oilier gaseous fuek for reduced 
emissions and enhanced performance. 

30 vThe synthesizer according to daim 7,wherein the generated electromagnetic radiation and 
microwaves are used for acceletated drying of food products^ gtains and irradiation at 
economical costs and also for preventing idng of die automobile radiator water or engine 
cooling patii3 in the extreme weather conditions iadudtog use in miarty genetal heating 
applications. 

31. The synthesizer according to daim 7,wherdn the said syntiiesizer in conjunction with any 

vacuum sy^em as in Figure (4) enables die microwave heat generated by it to vaporize sea 
water or saline \wtter or contaminated water at reduced tan)eratures fedUtating pure water 
production when used alone or along widi solar heating systems and also as a stand by heating 
sourpe widi any solar heating or cooling system or output performance compensator in die 
event of fluctuations in die solar energy insolation or during non sun shine hours such as night 
or rainy days.. 

32. The synthesizer according to r'\ct\tn 7, wherein die said synthesizer is used as an dectronic 

inline heat pump in addition, to existing heat source(s) or as aa independent heating Source in 
a vapor absorption refidgemtion cyde flow line for enhancing die dietmodynamic performance. 

33. The synthesiser according to claim 7,wherein the said synthesizer with co-axial wave guides 

propagating microwaves and other waves at different modes with electric and magnetic field 
components confined within the cavities, the dectric fidds widm the wave guide cavities used 
to alter the flame characteristics such as flame color, soot formation^ flame temperature, flame 
lengdi widiin the cavities induding extinguishing the flame with an ^propdate electric fidd . 
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STATEMENT UNDER ARTICLE 19(1) 

(Rule 46.4) 



I, GOPALAKRISHNAN, Siiuivasan an applicant for the International Patent 
AppficadonNo.PCT/IN 02/00165 with International filing date 07/Q8/20Q2(date/montb^ear) for 
an invention titled »»PROCESS AND SYNTHESIZER FOR MOLECULAR 
ENGINEERING AND SYNTHESIS OF MATERIALS" do h^by state that: 

the amendments to existing claims and addition of new claims have been done witibin the 
scope of the descriptions and drawings to highliight the uniqueness of the invention namely the 
process that make the device perform several fonctions for use in several applit^ons and to 
make the invention and the offveHty more DEFINITIVE and DISTINCTIVE . 
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